Overweight is an endemic public health concern for children, adolescents, and adults. Reducing the prevalence of childhood overweight is a national health objective and nine million U.S. children, currently classified as overweight, require effective nutrition education and physical activity promotion services. The intent of this study was to evaluate the effectiveness of a family-based nutrition education and physical activity promotion program, Lifelong Eating and Activity Patterns (LEAP), as an effective approach for the prevention and treatment of child overweight. The study design was an eight-week intervention and participant files were analyzed retrospectively to ascertain information for the study variables. The main outcome measures were changes in body mass index (BMI), percent body fat, fitness level, and eating and activity behaviors for child and parent participants. Qualitative data gathered from an exit survey for both children and parents were used to assess perceived benefits, value, and effectiveness of the program. Participants included 107 boys (n=48) and girls (n=59) ages 7-14, mean age 10.6 years, and their accompanying parents. The child participants were either "at risk for overweight" (3%) or "overweight" (97%). The results showed a significant decrease in BMI for both child and parent participants and percent body fat for child participants. There was a significant increase in reported fruit and vegetable consumption, regular physical activity, and in fitness parameters for both child and parent participants. The qualitative exit survey results indicated that the LEAP program resulted in significant improvements in knowledge, attitude, and behavior. In conclusion, this family-based nutrition education and physical activity promotion program was effective in decreasing BMI and body fat, increasing fitness level, and eliciting positive changes in eating and activity attitudes and behavior in both child and parent participants.
Introduction
Overweight is an endemic public health concern for all ages in the United States and worldwide. The Centers for Disease Control and Prevention (CDC) defines pediatric overweight as a sexspecific body mass index (BMI)-for-age at or above the 95th percentile and adult obesity as a BMI of 30-39.9 (CDC, 2004) . Prevalence of pediatric overweight and adult obesity tripled in the United States between 1980 and 2000 (Daniels, Arnett, Eckel, Gidding, Hayman, Kumanyika, et al, 2005) and approximately 10% of children worldwide are classified as overweight (Lobstein, Baur, & Uauy, 2004) . The most recent National Health and Nutrition Examination Survey (NHANES 1999 (NHANES -2002 indicated that the U.S. prevalence of overweight for children 6-to 19-years of age was 16% while 30% of adults 20-years of age and older were obese (Hedley, Ogden, Johnson, Carroll, Curtin, & Flegal, 2004) . Together with the increased prevalence of childhood overweight in the past three decades there has been a concomitant increase in the extent by which 2-to 19-year-old boys and girls exceed the overweight threshold (95th percentile) (Joliffe, 2004) . Not only are more children becoming overweight, they are heavier then ever before.
Overweight is associated with a greater risk for several chronic and debilitating conditions including metabolic syndrome, diabetes mellitus, hypertension and cardiovascular disease (Daniels et al., 2005; Steinberger & Daniels, 2003) as well as a decreased healthrelated quality of life (Williams, Wake, Hesketh, Maher, & Waters, 2005) . Overweight children are more likely to become overweight or obese adults and the risk increases with age and extent of overweight (Freedman, Khan, Serdula, Dietz, Srinivasan, & Berenson, 2005; Gou, William, Cameron, Roche, 2002) . Overweight children who remain overweight and obese in adulthood have more severe morbidities (Dietz & Robinson, 2005) and shorter life expectancies (Olshansky, Passaro, Hershow, Layden, Carnes, Brody, et al, 2005; Fontaine, Redden, Wang, Westfall, & Allison, 2003) .
While the economic burden of childhood overweight is not clearly defined, it is estimated that over the past two decades the cost of hospitalization of overweight children due to weight related health problems such as asthma and diabetes, has increased three-fold from $35 million to $127 million (Wang & Dietz, 2002) . In addition, health care costs for cardiovascular disease and diabetes, and total health care charges can be 84-88% higher for older men and women assessed as overweight or obese during young adulthood (Daviglus, Liu, Yan, Pirzada, Manheim, Manning, et al, 2004) . Co-morbid conditions that result from overweight and obesity account for approximately one-third of total direct health costs in the U.S. (Kibbe & Offner, 2003) . According to a recent U.S. Department of Health and Human Services (USHHS) news release (2005) , childhood overweight has been recognized as a primary focus for public health officials with over four million dollars slated for prevention and treatment research this year.
Prevention and Treatment of Pediatric Overweight
Whereas reducing prevalence of childhood overweight is a major national health objective (USHHS, 2000) nine million U.S. children currently classified as overweight require effective nutrition education and fitness promotion services. While genetic predisposition is a factor in childhood overweight, it is widely accepted that genetic factors alone are not enough to explain the increased prevalence of overweight among children. Research on the association of genetic influences on overweight and obesity indicates that 30-50% of the variance in adiposity within a population is attributed to genetic differences (Birch & Fisher, 1998) . Environmental factors that influence overweight have been identified as lack of physical activity and unhealthful eating patterns or a combination of these factors (CDC, 2005) .
Reducing sedentary behavior, increasing activity and eating an appropriate number of calories with a diet that is low in fat and simple sugars is the best way to manage weight. Approximately 20% of children aged 8 to 16 years exercise twice a week or less and 67% of children watch more than 2 hours of television per day (Jonides, Buschbacher, & Barlow, 2002) . In addition, food preferences have changed and children today prefer and choose sweet and high fat foods more often (Birch & Fisher 1998) . The imbalance between eating and activity behavior is a major contribution to the pediatric overweight epidemic and is influenced by many interrelated factors. Story, Neumark-Sztainer, and French, (2002) describe factors that influence behavior as individual (psychosocial and behavioral factors), social environmental (family, friends and peer networks), physical environmental (schools, fast-food and vending machines) and macrosystem (social and cultural norms, mass media and government policies). Interventions need to target multiple areas at both the individual and environmental levels to initiate change.
At the Conference on Preventing Childhood Obesity in December 2002, experts in the field identified parents as being an effective target population for intervention regarding childhood obesity (Lederman, Akabas, Moore, Bentley, Devaney, Gillman, et al, 2004) . Birch and Fisher (1998) reported parental influences most associated with risk of overweight among children are availability and accessibility of food, direct modeling, the extent of media exposure in the home, and interactions surrounding eating. It has been indicated that family-based weight management programs that include both parent and child involvement and target behaviors related to eating and activity behavior are a logical and effective approach for the prevention and treatment of overweight in children (Kibbe & Offner, 2003; St. Jeor, Perumean-Chaney, Sigmund-Grant, Williams, & Foreyt, 2002) .
The intent of this study is to evaluate short-term outcomes of a family-based lifestyle change intervention, Lifelong Eating and Activity Patterns (LEAP), as an effective approach for the prevention and treatment of childhood overweight and to initiate lifestyle changes that promote healthy eating and activity patterns for the whole family. The research hypothesis is that there is a significant difference between pre and post BMI, percent body fat, fitness level and eating and activity behaviors for child and parent participants.
Methods
Subjects and Methods of Selection Of the 174 participants initially enrolled in the program, 107 (64%) children ages 7-14 completed the LEAP program with one or both of their parents (n=94) between June 2002 and August 2004. Completion of the program constituted attendance at a minimum of six of the eight weekly sessions provided. The number of parents is less than the number of child participants as several families had more than one child participate. The majority of the program participants was low-income and was referred to the LEAP program by their primary healthcare provider. The child participants were either "at risk for overweight" (n=3, 3%) or "overweight" (n=104, 97%) as defined by the CDC definitions of BMI-for-Age percentile of 85-94.99% or >95th percentile, respectively. The California State University, Chico Human Subjects Committee approved this research in the spring of 2001.
Intervention Design
The LEAP program a family-based nutrition education and physical activity promotion program developed by the OPT for Fit Kids program (http//:www.optforfitkids.org) to address lifestyle changes that promote overweight and weight related health problems among children. At least one parent is required to attend eight weekly sessions with their child in a group setting. During each two-hour session the participants are separated into a child group and a parent group for half the time and work together for the remaining time. A multiprofessional staff (registered dietitian, nutritionist, exercise physiologist, and health educator) guides and supports families in making changes in eating and physical activity patterns, lifestyle behaviors, and attitudes toward the achievement and maintenance of a healthy weight. One of the goals of the LEAP program is to decelerate the rate of weight gain among at risk children. Other goals of the program include improved physical activity patterns, communication within families, parental role modeling, and the modification of individual behaviors through nutrition education and problem solving.
The program consists of nutrition education, physical activity, and behavior modification therapy that encourage a lifestyle that is compatible with dietary and activity guidelines for healthy Americans (U.S. Department of Health and Human Services, 2000; . For children these goals include physical activity of 60 minutes or more daily and a decrease in sedentary activities and recreational screen time to less than 2 hours daily. The nutrition education component of the program targets reduction in consumption of sugar sweetened beverages and high fat foods and an increase in consumption of fruits, vegetables and whole grain foods. A modified "stoplight diet" developed by Epstein and Squires (1988) is used to promote dietary changes. The "stoplight diet" categorizes foods into three groups (red, yellow and green) based on frequency of consumption (rarely, sometimes and anytime). Pedometers are given to all participants to record their daily steps with a goal of at least 10,000 steps each day for parents and 12,000 for children.
Parents and children set their own goals including specific changes in eating and activity behaviors and, if appropriate, weight maintenance or weight loss of no more than two pounds per week. Rewards that are predefined by the family members served as positive reinforcement when their goals are achieved. The participants maintain daily food and activity journals and complete a variety of selfassessments. The LEAP program materials are encapsulated in support guidebooks for parent and child participants.
An instructor's guidebook is also used to ensure consistency in program delivery.
Data Collection Instruments
All participant files were analyzed retrospectively to ascertain information for the study variables. Demographic information was retrieved from the LEAP enrollment form and initial assessment notes recorded by program staff. Anthropometric and fitness data were collected from the instructor's records kept for the children and parents throughout the program. Data for knowledge, attitudes, and behavior were retrieved from the LEAP surveys, which were administered to each participant at the beginning and at the end of each eight-week program
The surveys consisted of Likert statements adapted from the program goals and objectives that pertain to desired eating and activity behaviors specific to either children or the parents. Participants indicated the degree to which they agree or disagree with each statement. The responses were quantified from 1 to 5 with 1=strongly agree, 2=agree, 3=neither agree nor disagree, 4=disagree and 5=strongly disagree.
Finally, qualitative data were gathered from an exit survey administered at the last session. Open-ended questions were used to obtain responses from both children and parents in order to gain an understanding of their opinions about the benefits, value, and effectiveness of the program. Four questions were asked: What did you like about the program? What was the most valuable part of the program? What was the most difficult part of the program? What changes would you like to see in the program?
Data Collection Procedures Demographic
Parents completed an enrollment form, which included information regarding child gender, date of birth, and type of insurance coverage. Age and insurance status were recorded as age at the first session in years and public or private insurance, respectively. Public insurance was classified as MediCal, Healthy Families and uninsured; all other types of insurance were classified as private. Ethnicities ascertained during the initial assessment were reported by 85 (79%) of the participants.
Anthropometric
Weight was recorded for all participants for weeks one through eight. Height, weight, BMI (n=107) and percent body fat (n=93 pre, n=87 post) were recorded for child participants at weeks one, four and eight of the program. In addition, adult height was recorded at week one and weight, BMI, and percent body fat at weeks one, four and eight. Measurements from weeks one and eight were used for analysis. Since completion required only six of eight sessions, missing weight values for weeks one or eight were replaced with weight values from weeks two and seven, respectively. Weight and height were measured using a physician's balance scale with an attached stadiometer by trained staff, recorded as pounds and inches, respectively. BMI was calculated as weight in pounds divided by height in inches squared and multiplied by 703 for child and adult participants. Percent body fat was measured using the Tanita® body composition analyzer (BF-350E Tanita Body Fat Monitor, Health Check Systems).
Fitness Testing
Fitness tests were completed during sessions one and eight and consisted of sit-and-reach and a one-minute curl-up test to measure flexibility, and strength and endurance, respectively. The sit-and-reach and curl-up tests were conducted according to the President's challenge procedures described elsewhere (The President's challenge, 2005). Sit-and-reach scores were recorded in inches and converted to centimeters for analysis by multiplying inches by 2.54. The number of curl-ups completed in one minute were recorded for the curl-up test. Prior to testing, participants were given instructions in the proper techniques of each test to reduce risk of injury.
Surveys
Child and parent surveys, previously described, were administered at week one and eight. Children and parents completed the surveys within close proximity of each other and both parents and program staff were available to help the child participants if they had questions. Numbered responses were used for analysis; a change between pre and post was calculated as pre score minus post score.
Statistical Analysis
All available data were used for analysis. Analysis of data was completed using the Statistical Package for the Social Sciences (version 12.0, 2003, SPSS Inc., Chicago, IL). Descriptive statistics included means and standard deviations. Paired samples t-test was used to test for change in body composition, fitness, and pre-post surveys. Chi square was used to test for differences in categorical demographic variables between boys and girls and Student's t-tests were used to compare means of continuous variables. A significance level of .05 was used for all analyses.
Qualitative Analysis
In addition to pre and post Likert surveys, 44 adult and 27 child participants completed qualitative exit surveys that consisted of openended questions, described earlier. All written responses were transcribed verbatim. The transcripts were analyzed to understand how the families assessed their participation in the LEAP program. This study utilized commonly accepted procedures for analyzing qualitative data. The researcher used an inductive technique for finding commonalities among comments, whereby raw data is transformed into units that stand alone and describe content. The subsequent inclusions or exclusions of data into these units are based upon whether or not the new data exhibit the unit's properties. Thus, the exit survey comments become focused into themes. These themes represent a description of the parental opinions about the program and are illustrated by family anecdotes of their experiences. This same process was used for the feedback from child participants.
Results
Demographics Demographic and body composition characteristics for the child participants are presented in Table 1 . The mean age for all children was 10.6 years (SD=2.1). While the older children (11-14 years) tended to be taller and heavier then the younger (7-10 years), there were no significant differences found between boys and girls or within the groups for BMI or percent body fat. Therefore, 7-14-year old boys and girls were combined for analysis unless otherwise specified.
Mean BMI and percent body fat was 31.1 (SD=5.6) and 40.8 (SD=8.2), respectively. Ethnic affiliation was reported by 85 (79%) of the participants; there were 66 (78%) white non-Hispanic participants and 19 (22%) non-white participants. Sixty-three (60%) of the children and families had public insurance in the form of MediCal or Healthy Families and 44 (41%) had private insurance. Data were available for 94 parents at baseline. Eighty-seven (93%) of the parents were female and 7 (7%) were male. Male parents were excluded from the analysis due to their small number. The baseline characteristics for the female parents are shown in Table 2 . Mean BMI and percent body fat was 33.8 (SD=8.5) and 40.4 (SD=8.6), respectively. 11 (13%) mothers had a normal BMI (18.5-24.9), 23 (26%) were overweight (BMI=25-29.9), 34 (39%) were obese (BMI>30-39.9) and 19 (22%) were extremely obese (BMI > 40) (see Figure 1 ). 
Figure 1 BMI Categories

Anthropometric
Paired samples t-tests were used to test for differences between pre and post height, weight, BMI and percent body fat for child and parent participants (see table 3 ). There was a mean increase in child height of approximately onehalf inch (SD = 0.48) and a mean decrease in weight of one pound (SD=4.2). There was a significant decrease in BMI for child (mean = -0.74; SD = 1; p<.001) and parent participants (mean = -0.47; SD = .08; p<.001) and percent body fat (mean = -1.3; SD = 3.7; p = .001) for child participants. Boys achieved a significantly greater decrease in percent body fat compared with girls (mean = -2.27; SD = 4.2 and mean = -0.50; SD = 2.9; p = .04, respectively). Although percent body fat change was not significant for parents there was a mean decrease of -0.35% (SD=2.1) and parent weight significantly decreased pre to post (mean = -2.7 pounds; SD = 0.85; p <.001). The number of child and parent participants that achieved a decrease or no change in weight, BMI and percentage body fat was significantly greater (p < .01) then the participants that had increases in the relative variables (see Figure 2 ). Fitness Fitness test scores changed significantly from pre to post for both child and parent participants (see Table 4 ). A significant increase in strength and endurance, measured by the number of curlups performed in one minute was obtained for girls (mean = 3.8; SD = 8.0; p = .001) but not boys (mean = 1.4; SD = 9.9; p = .4). The same results were found for flexibility, measured by sit and reach, between boys and girls. Girls had a significant increase in flexibility (mean = 1.2; SD = 3.3; p = .02) compared with boys (mean = 0.8; SD = 5.4; p = .4). When boys and girls were combined for analysis there was a significant increase for both curl-up and sit and reach measurements overall (mean = 2.7; SD = 9.0; p = .004 and mean = 1.0; SD = 4.3; p = .03, respectively). Parent fitness test scores increased for both strength and endurance and flexibility (mean = 3.1; SD = 5.6; p < .001 and mean = 2.4; SD = 3.8; p < .001, respectively). Figure 2 represents the percentage of child and adult participants that achieved significant (p<.01) increases in fitness test scores pre to post. For those with pre and post fitness test scores, 62% of child and 69% of parent participants achieved increases in strength and endurance, measured by the number of curl-ups completed in one minute. In addition, 57% of child and 62% of parent participants achieved increased flexibility, measured by the sit-and-reach test. Eating and Activity Behavior Survey Approximately one-half of the 107 child-parent pairs who began the LEAP program completed both pre and post Likert questionnaires. Changes in knowledge and behavior toward diet and activity patterns were examined using paired samples t-tests. Lower scores indicate stronger agreement with desired behavior. Tables 5 and 6 show the mean change scores pre-to post-test for the child and parent participants, respectively. Girls tended to have a greater change scores in the desired direction compared to boys. Even so, changes occurred in the desired direction (toward a lower score) in that children were more likely to agree with the eating and exercise behavior statements from pre to post. When boys and girls responses were combined for analysis there were significant changes for the eating behavior statements (p < .01) and for the activity statement (p < .05) on the child questionnaire. There were also significant changes in the desired direction among the parent participants for all knowledge and behavior statements (p < .001). The mean pre scores for both child and parent participants were generally in the "neither agree" nor "disagree" and "agree" categories. Mean post scores indicated a change toward the "agree" and "strongly agree" categories. For example, children were more likely to agree to the statements, "I eat five servings of fruits and vegetables every day" (pretest mean = 3.1; SD = 0.9) to (posttest mean = 2.5; SD = 1.2 and "I exercise at least 60 minutes most days of the week" (pretest mean = 2.5; SD = 1.3) to (posttest mean = 2.0; SD = 1.1); parents were more likely to agree to the statements "I encourage my child to eat at least five servings of fruits and vegetables daily" (pre mean = 2.4; SD =1.2) to (post mean =1.8; SD =0.8) and "I structure and active lifestyle for my child that includes at least 60 minutes of exercise daily" (pre mean = 3.3; SD = 1.2) to (post mean = 2.7; SD = 1.0). Additionally, parents were more likely to agree with statements regarding role modeling, participating in at least 30 minutes of activity with their child, eating at least five servings of fruits and vegetables daily, and knowledge regarding accurate portion sizes and reading food labels. These findings illustrate desired changes in child and parent self-reported eating and activity knowledge and behavior. Table 5 Pre to post changes in eating and activity Likert statement responses for child participants*
Boys and Girls
Pre Post Change P N I eat mainly low-fat (green light) foods 3.1 ± 1.1 1.1 ± 1.1 0.9 ± 1.4 .000 56 I eat at least five servings of fruits and vegetables every day 3.1 ± .09 2.5 ± 1.2 0.5 ± 1.4 .009 55 I eat when I'm hungry and stop when I'm satisfied 2.7 ± 1.2 1.9 ± 0.9 0.8 ± 1.6 .000 56 I exercise at least 60 minutes most days of the week 2.5 ± 1.3 2.0 ± 1.1 0.5 ± 1.5 .022 56 Boys I eat mainly low-fat (green light) foods 2.8 ± 0.9 2.0 ± 1.0 0.8 ±1.3 .009 24 I eat at least five servings of fruits and vegetables every day 2.8 ± 0.8 2.7 ± 1.2 0.1 ± 1.2 .601 23 I eat when I'm hungry and stop when I'm satisfied 2.5 ± 1.2 2.2 ± 1.1 0.4 ± 1.6 .258 24 I exercise at least 60 minutes most days of the week 2.5 ± 1.4 2.1 ± 1.3 0.4 ± 1.5 .195 24 Girls I eat mainly low-fat (green light) foods 3.3 ± 1.3 2.3 ± 1.2 0.9 ± 1.5 .001 32 I eat at least five servings of fruits and vegetables every day 3.2 ± 1.0 2.4 ± 1.1 0.8 ± 1.5 .006 32 I eat when I'm hungry and stop when I'm satisfied 2.8 ± 1.3 1.7 ± 0.7 1.1 ± 1.5 .000 32 I exercise at least 60 minutes most days of the week 2.5 ± 1.3 1.9 ± 1.0 0.5 ± 1.5 .061 32 *Lower score indicates stronger agreement with the desired behavior. Qualitative Exit Survey Themes were identified and are organized by the questionnaire categories along with representative responses from parents followed by child responses supporting each theme. Forty four parents and 27 children completed exit surveys. The four themes identified in the transcripts for what was liked and what was most valuable about the program were: 1) information and skills, 2) awareness and feelings, 3) behavior and family interactions, and 4) social support and encouragement.
Themes identified for what was most difficult included: 1) time requirement, 2) behavior change, and 3) feelings, interactions and awareness.
Responses to the question regarding what was liked about the program are important to help the program identify what the participants enjoyed and therefore develop those features. Comments indicated that participants liked the information and skills learned during the sessions. In addition, it appeared that the learning brought out an awareness that may have spurred desired behavior changes toward healthier eating and activity patterns. Comments from parents that represent themes 1 and 2 are listed below.
• "I like every thing, because I learned about eating well, how to buy healthy foods for the family."
• "We learned many valuable tools to help us change our habits. We are much more aware of healthy food choices & appropriate daily activity levels."
• "I like the way it helps children/adults understand a weight problem and how it helps us to make changes."
• "Learning so much. This class has really motivated us to get moving. We actually exercise now! We're happier too.
Comments from the children indicate that they also liked learning and that the information helped them learn skills and become aware of behaviors in order to make desired changes. Responses from children that represent themes 1 and 2 follow.
• "It's fun and you learn valuable eating solutions."
• "It helps me make better food choices and portion control."
• "I like that I see great results and I'm eating better."
• "It just made me feel better."
The most frequently mentioned comments for what was liked was the social support (theme 4) and encouragement from staff and other group members. Representative responses from parents include:
• "It was fun a fun program. There was always encouragement. My son loved it."
• "It is a small group, with leaders that are helpful, not judgmental."
• "I liked the way they taught kids to make better choices without making the feel bad about their weight."
• "It was interesting learning that others had similar obstacles and being able to share solutions."
• "Families coming together with their own overweight children and discussing concerns. Very accepting and nonderogatory environment." Three children commented: 1) I like the fact that I met a couple of people that felt the way as I did. 2) Hanging out with the kids and 3) I liked it because of the family time, and talking about each other.
Responses to the question, "What was the most valuable part of the LEAP program?" help elucidate perceived benefits of the program. Comments from parents are presented in Table 7 and are organized by themes. The parents valued learning information and skills, increased awareness, improved attitudes or feelings, family interactions and the social support and encouragement. The responses from the children exemplified similar thoughts about the value of the program to them. Representative responses from children are listed below.
• "How they showed us to eat better kinds of foods." When asked what was the most difficult part of the program the participants responses were categorized into three themes: 1) time requirements, 2) behavior change and 3) feelings, interactions and awareness. In regards to time twelve parents and seven children commented that completing the homework each week was difficult. Three parents and four children made comments regarding difficulty completing the food records. Seven parents and six children mentioned time for exercise or simply exercise as being difficult for them. Seven parents indicated that getting to class on time or the time involved in travel to and from class, the length of the class or making it each week was a difficulty. Samples of comments regarding time as a difficulty are listed below.
Parents:
• "Making time to exercise every day."
• "Filling out the daily logs-Getting the exercise in."
• "Trying to schedule activity."
• "Making it here every week. It was worth the effort." • Children:
• "It was probably getting the exercise in."
• "Getting all the steps in."
• "The most difficult thing about leap is keeping a daily food record."
Behavior change is not an easy task for anyone. Ten parents and five children considered behavior changes as the most difficult part of the program for them. When time was not mentioned in a statement about exercise the assumption was that the exercise behavior was the difficulty. The following statements were written regarding behavior changes. Table 7 Perceived value/benefits: What was the most valuable part of the LEAP program? (n = 44 parents)
Knowledge and Skills Learned Nutrition education my child could understand & put into use. The Food Pyramid, and portion size of Foods explained in a child's understandable way was great. Learning how to make healthy choices-Learning how to help my son make choices. Food Guide lessons; Red, green, yellow light food sheets. Getting a better idea of nutritional content in different foods, serving sizes, good vs. bad fats & good alternatives to some of the things we had been eating. Nutritional info. Daily logs. I feel the nutrition information was very valuable. Stressing the importance of the physical activity and utilizing the pedometer.
Awareness Building My child's awareness of the relationship among food, level of activity and weight gain. Seeing all the Fat in Food. Food intake for us. We both need to work on our exercise. Knowledge gained by eating non processed foods (I should have known) Fast foods have gotten way to convenient. Getting my child to understand what unhealthy eating habits are. And teaching her better choices. Showing that good eating habits, exercise etc. can be a part of our daily lives. I felt the monitoring and food charts were important. It gave you an idea of your progress and what you did eat. Not concentrating on diets, but rather on correct portion sizes & watching what you put in your mouth.
Attitudes and Feelings Helping me to learn to accept my child's body. Improvement in my child's self-esteem. Learning how to eat healthier and really enjoy how to have a healthier environment. Seeing my daughters percentage of body fat ↓ and seeing wt. loss in her, and seeing her feel better about herself For me it's that my child and myself both enjoyed the class it held our interest and we both got a lot out of it. We really wanted to come to class. That the kids weren't made to feel bad about their weight. They were taught to make good choices. I think discussing feelings Talking about feelings. Learning my son's feelings. Family interaction and communication Connecting with my child "more". Gave my daughter some tools to help her improve her "lifestyle". Having the knowledge to make better choices and the connection our family has, talking & communication with each other. 
• "Exercising (being disciplined to do so)."
• "Trying to break old habits!"
• "The most difficult part of this program was changing eating habits to healthier foods most of the time."
• "Changing initially old habits and establishing more of an awareness of better choices."
Children:
• "Trying to eat healthy and exercise more."
• "Eating more wheat."
• "Giving up Taco Bell and getting up and dancing."
Several parents responded that the most difficult part of the program surrounded feelings, family and group interactions, and increased awareness of inactivity, which is the last theme in this category. Representative statements from four parents follow. The last question from the exit survey was what changes would you like to see in the LEAP program? This is an important question that can help identify wants and needs of the participants. Two parents and two children again made comments regarding time; changing the amount of outside work, the amount of time for class and replacing the food journal seemed to be a factor. However, for six parents it was not a matter of managing the time as it was for the previous question but instead the comments leaned toward increasing the length of the program. Three of those responses are listed below.
• Nothing it was great. Be longer than 8 weeks." • "I think to have the class last two to four weeks longer. Seems like we read a lot per week."
• "I'd like to see the same number of sessions, but over a longer period of time. For example meet every two weeks. I feel this would give more time to absorb & practice some of the concepts." Twelve parents and nine children felt that no changes were needed. One parent wrote, "No changes necessary-just keep on serving the kids in our community." and one child wrote, "I would like to see no changes in the program because it is perfect!!!!!!!!!!!!."
Discussion
The LEAP nutrition education program is a family-based intervention that includes nutrition education, physical activity, and behavior choice theory to increase awareness and promote adoption of a healthy lifestyle including healthy eating & activity patterns. The program focuses on both the individual level and the social environmental level to influence behaviors and attitudes associated with risk for overweight.
Study results support the research hypotheses that there is a significant difference in the variables tested for children and parents before and after participation in the eight-week program. Both the LEAP children and parents achieved a mean decrease in BMI, an increased fitness level and desired changes in self-reported eating and activity behavior. In addition, the child participants achieved a significant decrease in percent body fat as measured by bioimpedance analysis. Qualitative survey results implied that behavior changes might have been influenced by increased nutrition knowledge, self-awareness, and attitude changes as well as the support system provided by program staff, family interactions, and group members.
Outcome-based reviews of family-based interventions that include nutrition education, parent involvement, behavior modification and physical activity have shown varied results (Berry, Sheehan, Heschel, Knafl, Melkus, & Grey, 2004; Edmunds, Waters, & Elliott, 2001; Wilson, O'Meara, Summerbell, & Kelly, 2003) . It should be noted that it is difficult to compare results across studies due to differences in methodologies, intervention design and target age groups. Wilson et al., (2003) concluded that multidisciplinary family-based interventions that involve parents are effective for the treatment of pediatric overweight. Kibbe and Offner (2003) report that pediatric weight management programs similar to the program investigated in the current study have been effective for weight loss and decreases in BMI and percent body fat in the short-term (8-20 weeks) as well as at longterm follow-up (6 mo-10 y).
On its website, Kidshape, an eight-week weight management program for youth and their families, reported weight loss for 87% of the participants with 80% maintaining the weight loss for at least two years (Kidshape, 2005) . A smaller percentage, 56%, of children in the current study achieved significant weight loss while 6% had no change in weight, which is consistent with the program goal of decelerating weight gain. Levine, Ringham, Kalarchian, Wisniewski, & Marcus, (2001) reported a 1.7 unit decrease in BMI in 16 severely overweight children after completion of 10 and 12 week intervention programs. While the changes in mean BMI are greater than that of the current study, Levine et al. used diet restriction and structured physical activity with the goal of reducing weight in severely overweight children for the longer period of 10 to 12 weeks. The Committed to Kids program is a family-based intervention that includes diet, physical activity, behavior change and parental involvement for overweight children and youth. Sothern and associates (2002) reported a 3.0 unit decrease in BMI in 56 adolescents at 10-weeks and an additional 1.1 unit decrease at 1 year using the Committed to Kids approach. The greater decrease in BMI as compared with the current study might be attributed to the intervention design, which utilized a structured exercisetraining component, and the older age of the participants. The L.E.S.T.E.R. (Let's Eat Smart Then Exercise Right) program, which uses a modified stoplight diet, behavior modification, physical activity and targets family lifestyle had positive weight loss for 26 children ages six to 11 after an eight-week intervention (Kibbe & Offner, 2003) . Consistent with the current study, L.E.S.T.E.R. participants had improvements in eating & exercise patterns, knowledge and attitude and significant decreases in anthropometric measures. Heard (2004) reported that 87% (n=425) of the L.E.S.T.E.R. children achieved a significant decrease of about 1.0 BMI unit (p = .03). 77% (n = 107) of the LEAP children achieved a significant decrease of 1.0 BMI unit (p <.01) versus the 0.74 BMI unit mean decrease for all children in the study, which included children that had an increase in BMI.
The results of the current study indicate a significant mean decrease in percent body fat for the child participants from week one to week eight. Bio-impedance analysis to measure percent body fat is less commonly used as an outcome measure for body composition changes in children undergoing small changes in weight. The use of the Tanita body composition analyzer has been reported to be an accurate method for measuring body fat in adult women during weight loss (Powell, Nieman, Melby, Cureton, Schmidt, & Howley, et al, 2001) . A validation study reported no significant differences in % body fat measures with leg-to-leg BIA and UWW between obese and non-obese women and was accurate in measuring small body composition changes during weight loss in the obese (Utter, Nieman, Ward, & Butterworth, 1999) . However, leg-to-leg BIA as an assessment of body fat change for children is not as well defined and results can vary by age, gender, especially for girls, and among different ethnicities (Daniels, Khoury, & Morrison, 1997; Taylor, Jones, Williams, & Goulding, 2002) .
Results from the Likert scale eating and activity survey and the exit survey demonstrated that both the child and parent participants achieved desired changes toward healthy behaviors. The child participants reported an increase in daily physical activity levels in response to the pre and post survey statement -"I exercise 60 minutes or more each day". In support, the parent survey scores indicated stronger agreement to the statements -"I structure an active family lifestyle" and "I exercise 30 minutes a day with my child". Both the children and parents indicated stronger agreement with the statement "I eat 5 or more fruits and vegetables each day" at the end of the program. These results are consistent with results from a six-week program, FIT KIDS, for overweight children aged six to 12 and their parents, which is similar to the LEAP program in design and goals. According to information currently distributed by FIT KIDS, pre-post questionnaires showed that "86% of the children report eating more fruits and vegetables, 71% drink more water and 64% report exercising more as a family" (Passehl, 2005) .
The qualitative surveys implied that the nutrition information presented resulted in gained knowledge and skills that were utilized by the participants. As the participants began to use the skills and tools provided in the program curriculum their awareness of undesired behaviors and healthy alternatives increased. Participants reported that they were eating better and exercising more.
Limitations
This study was non-controlled and relied only on outcomes from those who participated and completed the program. Reliance on self-reports for eating and activity behavior assessed by the Likert survey could be biased due to test-retest bias and increased knowledge rather than actual behavior changes. Collection of eating and activity record data from the participants may have helped to assess and verify behavior changes. There are limitations to the use of legto-leg BIA for assessing small changes in percentage body fat, especially for growing children. The data for ethnicity, age, income, and education level of the parent was not collected, nor was food availability/security issues or availability of safe recreation environments. This type of information can be helpful for identifying barriers to change for the participants.
Conclusion
The family-based lifestyle change intervention, LEAP program, was effective for decreasing BMI and increasing fitness level for both the child and adult participants. Survey responses for both the parents and the children indicated positive changes in eating and activity behaviors and attitudes after completing the program. Parental involvement may be associated with the achievement of desired changes for children. Social and family support is an important factor in the modification of family-based lifestyle behaviors. Interventions need to target multiple areas at both the personal and family environmental levels, as there is a reciprocal interaction between behavior and multiple levels of influence.
Short-term outcomes were favorable for both the child and parent participants. Further research is needed to evaluate the long-term effects.
